ATCATCCCCTCACACTGCAATACCA-3' and the 3' primer 5'-AGAGAGAAAAGAAAA-CCATGATGGT-3'. The reaction conditions included the standard PCR buffer [ 1 ] using 25 pmol of each primer in a 100 #1 volume. PCR was carried out using a DNA Thermal Cycler (Ericomp) for 90 s at 96 ° C initial denaturation, followed by 30 cycles for 30 s at 55 °C, 2 min at 72 °C, 15 s at 96 °C. A final extension step was performed for 2 min at 55 o C and 7 min at 72 o C. The fragment obtained was directly sequenced by S anger's dideoxy method [4] with the Sequenase kit version 2.0 (United States Biochemical, Cleveland, OH) following the directions supplied by the manufacturer with slight modifications.
The direct sequencing of the PCR-cloned eDNA shows a very similar nucleotide and deduced amino acid sequence to the vicilin protein isolated from C. gladiata seeds [3] . Only 5 nucleotides differ: C to G at base 505, C to T at base 889, C to A at base 1058, A to C at base 1166 and A to T at base 1213. There are two base changes that are silent while the other three generate the amino acid substitutions; asparagine to lysine at residue 161 (AAC to AAG), leucine to isoleucine at residue 346 (CTC to ATC) and asparagine to histidine at residue 382 (AAC to CAC).
We previously demonstrated by amino acid sequence homology searches using C. gladiata that canavalin contains an internal sequence homology which indicates that its gene was evolved by duplication and mutation of an ancestral genetic domain [5] . We further showed by comparison with other seed reserve proteins whose sequences were known, that this gene structure is a common feature of all of the vicilin class proteins. In addition, this same ancestral genetic domain was found to comprise a portion of the legumin class proteins as well [5] . The internal amino acid sequence homology is indicated in Fig. 1 by double underscoring. The two homologous segments, found in the amino terminal half and the carboxyl terminal half of the protein, have been shown by X-ray diffraction analysis of the three-dimensional structure of the protein to fold into compact eight-stranded anti-
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parallel/?-barrel secondary structures [6] . These two antiparalM/?-barrels, commonly described as 'Swiss roll' barrels, are extremely similar and reflect in a structural sense the genetic duplication seen at the level of the DNA. The cDNA and amino acid sequence we report here is of immediate value in that it has allowed us to assign amino acid side chains to the threedimensional structure of the protein. This threedimensional structural model in turn allows us to identify regions and points where mutations or insertions may be made without probable perturbation of the overall structure and without affecting important physical properties. Through the use of site-directed mutagenesis of the cloned cDNA that we describe here, guided by knowledge of the protein structure, we intend to modify the protein in ways that will enhance its nutritional value. Because canavalin typifies the major reserve proteins of all of those we have so far studied, we are hopeful that this work will have a substantial impact in the long term on the improvement of dietary protein sources for man and his domestic animals.
